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(57)Abstract: 



PURPOSE: To provide a method of providing a non- 
evaporation type getter which is not affected by the 
material and shape thereof and which has high adsorption 
speed and a large amount of adsorption. 
CONSTITUTION: Getter powder material 2 made by 
more than one kind of metal selected from Ti, Zr, Cr, V, 
Nb, Ta, W, Mo; Th, Ca, Al, Ni, Mn and Fe or its alloy is 
introduced into a pressure-reduced plasma generator 1 
for high-fi-equency plasma or the like together with a 
carrier gas 3 of H2 or Ar and is flame sprayed over and 
covers the surface of a base 5 of a composite carbon 
material containing a Cu group alloy and/or carbon fibers 
and placed inside a boose 4 in which an inert gas 
atmosphere of Ar or He is introduced. 
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Claims. 

1 . The manufacture approach of the non-evaporating mold getter characterized by carrying out the 
plasma metal spray coat of the getter powder ingredient under a vacuum on a base material fi'ont face. 

2. The manufacture approach of a non-evaporating mold getter according to claim 1 that the above- 
mentioned base material is a compound carbon material containing Cu radical alloy and/or a carbon 
fiber. 

3 The manufacture approach of a non-evaporating mold getter according to claim 1 that the above- 
mentioned getter powder ingredient consists of the metal or alloy more than a kind chosen from 
among Ti, Zr, Cr, V, Nb, Ta, W, Mo, Th, calcium, aluminum, nickel, Mn, and Fe. 

Industrial AppHcation 

[0001] About the approach of manufacturing the getter used for the gas adsorption in a vacuum 
housing etc., the conductance of this invention especially installed all over a magnetic field like an 
accelerator is small, and when it appUes to what is used for the vacuum housing of a complicated 
configuration, it is divided [ for ] and proposed about the manufacture approach of an effective non- 
evaporating mold getter. 

Description of the Prior Art 

[0002] Said getter is used for those interior, attaching it in it directly or indirectly, in order to make the 
inside of vacuum housings, such as the themiionic tube and a thermos bottle, into a vacuum. There are 
an "evaporation mold" which evaporates within a vacuum housing like a barium system, and "a non- 
evaporating mold" represented by Zr system in such a getter, and recentiy, handling is easy, and 
although what is called the large non-evaporating mold getter of the adsorption capacity force is 
superior, the research for enlarging that adsorption capacity force fiarther also about this non- 
evaporating mold getter, i.e., amelioration of an alloy content and amelioration of a configuration, is 
done. 
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[0003] Conventionally, as a configuration of this non-evaporating mold getter, the shape of a tablet, 
the shape of a ring, and tabular structure are known, and the approach (JP,60-28,Y) of attaching the 
getter of the shape of the shape of a tablet and a ring in a vacuum housing wall etc. through a metal 
maintenance container or a metal holder as an approach of attaching them in a vacuum housing, and 
the method (JP,2-109543,U) of attaching a tabular getter in a vacuum housing wall directly are 
indicated. 

Problem(s) to be Solved by the Invention 

[0004] However, this conventional getter is what covered getter material to 2-3 sorts of metal bases, 
such as stainless steel and a constantan, since it is moreover structure which holds to a metal holder 
etc. or is attached directly as mentioned above, it is the limited metal, and it has been covered only into 
the ingredient of a simple configuration. 

[0005] Moreover, although the method of obtaining a tabular getter by carrying out roll press molding 
of the getter material to a metal plate as what has improved the adsorption engine performance of a 
getter is proposed, depending on an application, the adsorption capacity force of a getter cannot say 
tiiat it is enough. 

[0006] Without being influenced of an ingredient or a configuration, the object of this invention has a 
quick rate of adsorption, and is to offer the approach of obtaining the large non-evaporating mold 
getter of the amount of adsorption. 

Means for Solving the Problem 

[0007] The knowledge of it being effective carrying out the plasma metal spray of the getter powder 
ingredient to a base material which serves as the heater ingredient in an ultra-high vacuum with an 
ingredient v^th few gas evolutions while being able to choose comparatively fi-ee resistance [ as a 
result of examining the trouble which the above conventional techniques are holding / the metal of the 
former / persons / this invention / as a base material ] was carried out, and it hit on an idea to the 
manufacture approach of the non-evaporating mold getter of the foUovraig summary configurations. 

[0008] This invention is the manufacture approach of the non-evaporating mold getter characterized 
by carrying out the plasma metal spray coat of the getter powder ingredient on a base material front 
face. Especially namely, the above-mentioned base material It is desirable that it is a compound 
carbon material containing Cu radical alloy and/or a carbon fiber. Moreover, the above-mentioned 
getter powder ingredient It is desirable to consist of the metal or alloy more than a kind chosen from 
among Ti, Zr, Cr, V, Nb, Ta, W, Mo, Th, calcium, aluminum, nickel, Mn, and Fe. 

Function 

[0009] The manufacture approach of the non-evaporating mold getter of this invention is the getter 
powder ingredient 2 for example, in the reduced pressure plasma generators 1, such as RF plasma as 
shown in Fig. 1 , H2 It introduces with carrier gas 3, such as Ar, and consists of carrying out thermal 
spraying of said getter powder ingredient 2 on the substrate 5 laid in the booth 4 made into inert gas 
ambient atmospheres, such as Ar and helium. 
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[0010] That is, this invention is covering a getter powder ingredient with a plasma metal spray on a 
substrate, and, thereby, the surface area of the getter which adsorbs the gas in a vacuum housing 
becomes very large. Consequently, prompt adsorption of gas and the large amount of adsorption are 
attained. Moreover, since it can consider as a predetermined configuration according to the 
configuration even if it can choose a base material fi*eely and the inside of a vacuum housing is a 
complicated configuration, it is applicable to all vacuum housings. 

[001 1] In addition, it is a Cu-nickel system alloy like [ there are few gas evolutions and ] a constantan 
as an ingredient which can serve as the heater in an ultra-high vacuum. The composite material of the 
carbon fiber and carbon which are called C / C composite is desirable. 

[0012] This -10-10 Torr like the accelerator which C / C composite is known as a heating heater 
ingredient in an ultra-high vacuum, and is a use way of this invention It has checked, as a result of 
examining that it can be used enough for the mass spectrum of the rate of a gas evolution, and bleed 
off gas etc., when used in the following ultra-high- vacuum fields. Consequently, it tumed out not only 
the getter ingredient arranged all over tiie magnetic field of an accelerator but that a C/C composite is 
effective for reduction prevention of the effective aperture in a vacuum chamber since it can use in 
common also as a heater ingredient for BEKU. 

[0013] 

[Example] In the RF arc plasma (arc gas (H2)70 psi and carrier gas (Ar) 35 psi) as shown in Fig. 1, the 
end of a Zr-V-Fe-nickel-Mn-aluminum alloy powder (ERUJIENIKUSU HS-402S) was introduced, 
and thermal spraying of said end of an alloy powder was carried out on each substrate shown in a 
table 1. The result of having measured thermal-spraying Shigekazu Ushiro of a non-evaporating mold 
getter and thickness which were obtained is shown in a table 1 . 

[0014] Table 1] 
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[001 5] Next, the obtained non-evaporating mold getter was activated and the hydrogen and the 
carbon-dioxide-gas amount of adsorption per unit weight were measured. The result is shown in Figs. 
2 and 3. From Figs. 2 and 3, what carried out thermal spraying of the getter powder ingredient to the 
C/C composite is especially understood that the initial rate of adsorption of less than 1 hour is 
dramatically quick after measurement initiation. For example, as compared with the non-evaporating 
mold getter to which usual carried out roll molding even of the 10 minutes after adsorption initiation, 
it has checked that a rate of adsorption was quick 3 or more times by more than twice and carbon 
monoxide gas by adsorption of hydrogen gas. Moreover, in the amount of gas adsorption, it was the 
about 1,5 times as much amount of adsorption as a roll cast. This is considered because getter specific 
surface area and porosity are large by the plasma metal spray. On the other hand, although the initial 
rate of adsorption was not so quick as what carried out thermal spraying of the getter powder 
ingredient to the constantan, and a C/C composite, it has checked that gas adsorption was quick and 
the amount of gas adsorption was larger than a roll cast. 

[0016] Without being influenced of an ingredient or a configuration according to this invention, as 
explained above, a rate of adsorption is dramatically quick, and the amount of adsorption is also 
stabilized and can manufacture a large non-evaporating mold getter. Thus, the manufactured non- 
evaporating mold getter tends to be influenced of a magnetic field like an accelerator, and is effective 
in especially utilization in the vacuum chamber of a compUcated configuration. Of course, it is an 
advantageous getter also as substitution of a getter usual firom that a rate of adsorption is quick and the 
amount of adsorption being large. 

[0017] In addition, according to this invention, since suflBcient getter effectiveness can be acquired by 
the plasma metal spray, also to various ingredients or the thing of a complicated configuration, getter 
material can be cast and it is expected that an application field will spread. 

Brief Description of the Drawings 

Fig. 1 is an explanatory view showing one example of the manufacture approach concerning this 
invention. 

Fig. 2 is a drawing showing the hydrogen gas adsorption property of the non-evaporating mold getter 
obtained by this invention. 

Fig. 3 is a drawing showing the carbon monoxide gas adsorption property of the non-evaporating 
mold getter obtained by this invention. 

Description of Notations 

1 Plasma Generator 

2 Getter Powder Ingredient 

3 Carrier Gas 

4 Booth 

5 Substrate 
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